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PRELIMINARY RESULTS FROM A BOTTOM TRAWL
SURVEY OF LAKE RUDOLF WITH ADDITIONAL NOTES
ON TRIALS WITH A MIDWATER FRAME TRAWL
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INTRODUCTION
Since the detailed reports of the Cambridge
University Expedition in 1930-31 (WORTH·
ING10N, 1932 e/ seq.) little work has been
published on Lake Rudolf and its fisheries.
Valuable observations by EAFFRO workers
(HAMDLYN, 1962: MANN, 1964; GEE,
1966) relate chiefly to inshore fisheries in the
vicinity of Ferguson's Gulf and EI Molo
Bay. In the absence of reliable data from
the Jake as a whole, estimates of potential
yield put forward in recent years (FAO/UN,
1966) must be treate"d with caution.
The trawl survey, preliminary results of
which form thc basis of the present paper,
is part of a comprehensive three-year study
of the lake and its fisheries due to be com·
pleted in April 1975 by the Lake Rudolf
Fisheries Research Project. The primary aim
of the project is to provide the Kenyan
Government with a detailed assessment of
stocks of commercial fish and to advise
how these resources should be most succesSp
fully exploited. During the next year, results
from the trawl survey will be augmented
considerably by a lake-wide echo survey
using a Triton ICO kHz echo sounder
developed by the Fisheries Laboratory,
Lowestoft, U.K. The Triton gear incorporates
a single/shoals discriminator and a Simrad
echo integrator.
HOLNESS (1969) reported a well-marked
midwater scattering layer in 'Lake Rudolf
on echo charts at a depth of 10 metres. He
considered that the layer, which extended
over much of the central area of the lake,
was a layer of fish. Similar midwater traces,
varying in intensity with locality and season
feature on our own records (Figure I).
In peripheral areas of the lake, where the
bottom rises above the 20 metre contour,
the scattering layer lies in close proximity
to the lake bed. Trials .with the bottom
trawl showed that on occasions when
the scattering layer was well marked, heavy
catches of fish, particularly Lares longispinus
and Synodontis schall could be obtained by
fishing in or just below the trace near the
inshore limits of the layer.
This paper includes a short report on
preljmin~ry midwater hauls wjth a frame
trawl. The object is (a) to study the relation-
ship between the vertical distribution of
pelagic fish and the scattering layer, and (b)
to find out if certain species, which at times
occur abundantly in the bottom-trawl on
the shallow-water frontiers of the scattering
Jayer, might extend into offshore waters to
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with a wave-height of up to 4 metres and a
wave-length of about 15-20 metres. Wave
conditions moderate quickly after a storm.
The substrate IS generally soft below the
10 metre eontour. The mud is occasionally
interrupted by rocky outcrops, chiefly in
the vicinity of the islands and in the southern
basin where the shoreUne is. precipitous
in places. Sand, gravel and shingle beaches
are widespread but in water deeper than 2-3
metres such coarse deposits are confined
to the vicinity of the spits where strong
currents prevent the settlement of finer
sediments. The lake is generally sparsely
vegetated and extensive marshes are found
only in the Omo delta. Beds of Potamogeton
pectinalis occur in shallow water down to a
depth of 2 metres, mainly on the eastern
shore of the lake. A narrow fringing belt
of Typha and Paspalidium often develops
on the shoreward side of the Potamogeton.
Water temperatures are remarkably
uniform in the open lake ranging annually
between 27.0°C and 28.9°C at the surface
during the early afternoon and between
Table 1. Estimates of (a) surface area of Lake Rudolf
lying between successive bottom contours and




constitute an important pelagic resource.
Results so far are encouraging.
THE ENVIRONMENT
Lake Rudolf lies in an enclosed basin at
an altitude of about 400 metres in an arid
and desolate region on the northern border
of Kenya. The lake is nearly 250 km in
length and varies from 14 to 44 km in width,
with a surface area of approximately 7,500
km'. A bathymetric survey carried out
recently by RV HALCYON (Figure 2)
proves that the lake is divided into two deep
basins, an extensive area mainly to the north
of Central Island with soundings approaching
a maximum of 90 metres and a smaller
but deeper area near South Island with a
maximum recorded depth of 115 metres.
Estimates of the area of the lake within
different depth zones are presented in Table I.
More than half lies within the 30 metre
contour.
The River Gmo with its sources in the
Ethiopian Highlands contributes a high
proportion of the water flowing into the lake,
with an annual discharge of about 15" 10"m'
which compensates for an evaporation rate
of over 2 metres per year. from the surface
of the lake. The Omo floods seasonally.
During the periods of peak flow, July-
September. an annual rise in lake level of
approximately I metre occurs and brown
turbid water penetrates southwards to affect
most of the northern basin. A mean rainfall
of 200 mm per year is estimated for the area
of the lake.
Turbulent conditions are a constant
feature of Lake Rudolf and the prevailing
south-easterly wind frequently reaches a
diurnal peak velocity of 60 kph particularly
in the more mountainous southern region.
Violent storms from the north, sometimes
aceompanied by rain, occur chiefly during
the periods April-May and September-
November with winds exceeding 100 kph.
Short steep seas build up quickly in a storm1974 showing
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25.5 CC and 26.1°C at a depth of 80 metres.
Thermoclines, when formed uncer calm
conditions, are temporary and break down
quickly with increasing wind speed. Vertical
mixing thus occurs regularly and the mini-
mum oxygen concentration so far recorded,
close to the bottom at a depth of 80m, was
equivalent to 70/~ saturation.
Transparency, measured with a Secchi
disc, is generally about 2 metres in the
northern basin of the lake, during the stable
period before the annual floods.
The fish fauna of the Rudolf Basin is
basically nilotic with a high proportion
of non-cichhd species. Notable features of
the ichthyofauna of the actual lake are
the absence of mormyrids and the restriction
of the genus Synodontis to a single species.
S. schall. Bagrus is however, represented
by both B. bal'ad and B. docmac. It is believed
that eight of the species recorded from the
actual Jake, including three Haplochromis,
are endemic. The endemic forms also include
two pelagic species of A/estes, a deepwater
Barbus, a small pelagic cyprinid Engrauli-
cypris siel/ae and a dwarf species of nile
perch Lates longispinus.
EXISTING FISHERIES
Much of the shorelinke of Lake Rudolf
is uninhabited and wit'h few exceptions
fishermen restricted to scattered Turkana
settlements on a 130 km stretch of the west
shore between the Kerio mouth and the
Omo delta. The origins of Turkana fishery
are recent. Gillnetting was introduced to
destitute nomads as a famine relief measure
in 1961 and the numbers of fishermen have
now increased to about 2,000. Surplus fish,
salted and sun-dried is sold through a chain
of six lakeside cooperatives for export,
chiefly to the Republic of Zaire.
The gIllnet fishery is restricted to shallow
water within the 10 metre contour. Initially,
nets of 8 inch stretched mesh were in universal
use and Citharinus citharus dominated the
catch with smaller numbers of Distichodus
niloticus. Lafes niloticus and large Lobeo
horie. In recent years mesh sizes as small as
5 inches have become increasingly common,
particularly in the Kerio region and catches
have become more diverse to include signifi-
cant quantities of Barbus bynni, Tilapia
spp., Clarias lazera and Bargrus bayad.
In spite of these changes Cifharinus is pro-
bably still the most jmportant species in the
Turkana catch and in the year May 1972-
April 1973 approximately 200,000 Cilharinus,
with an estimated fresh weight of 800 tonnes,
were handled by the co-operatives. The total
Turkana gillnet catch is estimated to lie
between 3,000 and 4,OCO tonnes fresh weight
per year.
During 1972 he NORAD (Norwegian
Technical Aid) Masterfisherman introduced
Jonglining in deeper water offshore and this
method is steadily gaining popularity among
Turkana flshermen. The catch' consists
chiefly of large Bagrus bayad and smaller
numbers of large Late$ l1i!oticus,
METHODS
Survey work is carried out from RV
HALCYON, a 15m steel stern trawler with
a 5m beam and 1.8 draft displacing 54 tons,
The ship is propelled by a Kelvin T6 diesel
engine developing 180 hp. Basic navigational
equipment includes a Kelvin-Hughes MS 44
echo sounder and radar.
Two bottom trawls have been used.
From May 1972 to June 1973 a 24 metre
two-seam trawl with a cod-end of 38mm
mesh was fished exclusively. The net was
made up to the same specifications as the
net used during the Lake Victoria trawl
survey (BERGSTRAND and CORDONE,
1971). From June 1973 onwards the cod-end
has been transferred to a three-bridled trawl
with a larger mouth openjng. Fishing in
deeper water, where catches of Bagrus bayad
proved to be relatively uniform, the three-
bridled trawl caught an average of 40--45 ~~
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vast shoals of fish which are scattered
throughout the open waters of the lake on
calm evenings breaking the surface as they
feed. Numbers of lIydrocynus reached a
maximum further below the surface, at
between 4 metres and 8 metres where Alesles
species C was also most abundant.
Lares longispinus, ScM/be uranoscopus and
Synadonlis schall occurred at somewhat
deeper levels, from 8-20 m. As yet little
data is available from below 20 metres but
results indicate that midwater fish are
generally uncommon. A single haul from
76 79 metres sampled a layer within two
metres of the bottom and yielded 28 Hapla-
chromis B.
As a general rule the highest concentra~
tions of fish caught in the frame-trawl
occurred within the midwater scattering
layer. There is little doubt that these fish.
A/estes species C, Schi/be uranoscopus,
Synodontis schall and Lales longispinus,
together with smaller prey species including
A/estes species B, Engra/icypris ste/{ae and
possibly the prawns Macrobrachium ni/oticam
and Caridina ni/olica are responsible for
the dense midwater trace. It is also clear
that species such as AJestes baremose,
Hydmcynus farskalii, Synodonlis schall and
Leles longispinlls. which from bottom-trawl
data would appear to be restricted to the
more peripheral areas. are actually pelagic
species. They occur in horizontal layers
wruch extend into the deeper offshore waters
where they may constitute potentially im-
portant commercial stocks.
Trials with surface-set 3 inch gillncts
have already shown that A. baremose and
H. forskalii are at times abundant at the
surface over deeper water north of Central
Island. NORAD have made encouraging
catches of Lates longispinlls in 3 inch gillnets
set within the scattering layer, 10 metres
below the surface on offshore grounds.
CONCLUDING REMARKS
It is convenient at this point to compare
experimental bottom-trawling in Lake Rudolf
with recent results from Lake Victoria.
BERGSTRAND and CORDONE (1971)
Table 3. Preliminary results [rom the frame trawl fished a! various depths during the hours of daylight in the
open Jake off Ferguson's Gulf. Catl,;hes are expressed as mean number of fish per J5 minute haul
0- 4-
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a l l d e p t h s w i t h a 3 8 m m c o d - e n d . D u r i n g
t h e p r e s e n t s u r v e y a m e a n v a l u e o f 1 5 2
k g / h r w a s r e c o r d e d f r o m 1 9 5 h a u l s u s i n g
a s i m i l a r n e t . O v e r f l O ? / : , b y w e i g h t o f t h e
f i s h i n t h e L a k e V i c t o r i a c a t c h e s w e r e
c i c h l i d s , p r e d o m i n a n t l y H a p l o c h r o m i s s p p .
C i c h l i d s a r e o f l i t t l e i m p o r t < m c e i n L a k e
R u d o l f t r a w l c a t c h e s e x c e p t i n v e r y s h a l l o w
w a t e r c l o s e t o t h e e a s t s h o r e . N o n - c i c h l i d s
u s u a l l y c o n s t i t u t e o v e r 9 9 ° ; ' ; h y w e i g h t o f
L a k e R u d o l f s a m p l e s .
I n L a k e V i c t o r i a c a t c h e s f e l l s t e e p l y
b e t w e e r r 6 0 a n d 8 0 m e t r e s d e p t h m a i n l y
a s a r e s u l t o f a d e c l i n e i n t h e a b u n d a n c e o f
H a p l o c l t r o m i s s p p . D e n s i t i e s o f B a g r u s
d o c m a c a l s o f e l l a b r u p t l y f r o m o v e r 3 0
k g / h r i n l e s s t h a n 6 0 m e t r e s t o 0 . 3 k g / h r
i n t h e 7 0 - - 7 9 r n z o n e . R e l a t i v e l y h i g h c a t c h
r a t e s w e r e m a i n t a i n e d i n t h e d e e p e s t w a t e r
o f L a k e R u d o l f d u e t o a n i n c r e a s e i n t h e
a h u n d a n c e o f B a g r u s b a y a d w i t h d e p t h .
S y n o c f o n t i s v i c t o r i a e w a s t h e o n l y L a k e
V i e t o . r i a s p e c i e s w h i c h s h o w e d a m a r k e d
i n c r e a s e i n d e e p e r w a t e r , r e a c h i n g i t s m a x i -
m u m a b u n d a n c e b e l o w t h e 5 0 m e t r e c o n t o u r .
T h i s i s i n c o n t r a s t t o S y n o d o n t i s s c h a l l
i n L a k e R u d o l f w h i c h i s g e n e r a l l y a b u n d a n t
i n s h a l l o w w a t e r a n d b e c o m e s r a r e b e l o w
4 0 m e t r e s .
I t i s i n t e r e s t i n g t o n o t e t h a t i n L a k e
R u d o l f C l a r i a s l a z e r a i s s t r i c t l y l i t t o r a l i n
d i s t r i b u t i o n , o C l ; u r i n g c o m m o n l y o n r o c k y
s h o r e s . N o e x a m p l e s h a v e y e t b e e n t r a w l e d .
I n L a k e V i c t o r i a C l a r i a s m o s s a m b i c u s o c c u r s
r e g u l a r l y i n t r a w l c a t c h e s a t a l l d e p t h s .
I t i s d i f f i c u l t f r o m t h e s e r e s u l t s t o c o m p a r e
t h e i c h t h y o m a s s o f t h e o p e n w a t e r s o f t h e
t w o l a k e s . T h e i r f a u n a s a r e s t r i k i n g l y
d i s s i m i l a r a n d l i t t l e i s k n o w n o f t h e b e h a v i o u r
o f t h e s p e c i e s c o n c e r n e d i n r e s p o n s e t o
t r a w l i n g a n d o f t h e r e l a t i o n s h i p b e t w e e n
c a t c h p e r e f r o r t a n d s t a n d i n g c r o p .
I t i s p l a n n e d t h a t d u r i n g 1 9 7 4 d i r e c t
e s t i m a t e s o f f i s h d e n s i t y w i l l b e m a d e o n
L a k e R u d o l f u s i n g t h e T r i t o n e c h o - s u r v e y
e q u i p m e n t .
S U M M A R Y
P r e l i m i n a r y r e s u l t s o f a b o t t o m - t r a w l
s u r v e y o f L a k e R u d o l f a r e g i v e n . C a t c h e s
f r o m a t o t a l o f 1 9 5 h a u l s a r e a n a l y s e d o n t h e
b a s i s o f d e p t h a n d s p e c i e s . N o n - c i c h l i d
f i s h f o r m a h i g h p r o p o r t i o n o f t h e c a t c h i n
a U a r e a s a n d T i l a p i a w e r e c a u g h t i n a p -
p r e c i a b l e n u m b e r s o n l y i n s h e l t e r e d w a t e r
c l o s e t o t h e e a s t s h o r e . A m e a n t o t a l c a t c h
o f 1 5 2 k g / h r w a s r e c o r d e d b u t c a t c h e s f r o m
t h e i n s h o r e a r e a s w e r e g e n e r a l l y t W I c e a s
h i g h a s t h o s e . f r o m t h e u e e p e s t w a t e r o f t h e
l a k e .
D a t a f r o m 3 0 f r a m e - t r a w l h a u l s s a m p l i n g
t h e m i d w a t e r l a y e r s a r e a l s o p r e s e n t e d .
T h e r e s u l t s i n d i c a t e t h a t p e l a g i c f i s h a r e
v e r t i c a l l y s t r a t i f i e d a n d t h a t t h e h i g h e s t
d e n s i t i e s o c c u r i n t h e m i d w a t e r ~cattering
l a y e r .
T h e o b s e r v a t i o n s a r e c o m p a r e d w i t h
r e c e n t r e s u l t s f r o m L a k e V i c t o r i a .
A C K N O W L E D G E M E N l ' S - M u c h o f t h e s u c c e s s
o f t h e s u r v e y i s d u e t o H A L C Y O N ' s s k i p p e r M r .
L . S . S m i t h , w h o c a r r i e d o u t t h e i n i t i a l g e a r t r i a l s
a n d w a s r e s p o n s i b l e f o r m o s t o f t h e s u b s e q u e n t
h a u l s . C a t c h d a t a w e r e c o l l e c t e d , o f t e n u n d e r t r y i n g
c o n d i t i o n s , b y t h e p r o j e c t ' s f i s h e r i e s b i o l o g i s t s
M e s s r s . P . B . B a y l c y , J M . L o c k , A . A . Q . R . M c L e o d ,
A . H . S . M r a j a a n d J . T . N . O g a r i . M e . M c L e o d
d r a f t e d t h e b a t h y m e t r i c c h a r t o f t h e l a k e a n d M e .
L o c k h a s g i v e n v a l u a b l e a s s i s t a n c e w i t h t h e a n a l y s i s
o f t r a w l d a t a . H y d r o g r a p h i c d a t a h a v e b e e n k i n d l y
p r o v i d e d b y D r s . B . J . H a r b o t t a n d A . J . D . F e r g u s o n .
T h e p r o j e e t i s f i n a n c e d j o i n t l y b y t h e F i s h e r i e s
D e p a r t m e n t o f K c n y a a n d t h e O v e r s e a s D e v e l o p m e n t
A d m i n i s t r a t i o n , L o n d o n ( R e s e a r c h S c h e m e R 2 3 9 2 ) .
R E F E R E N C E S
B e r g s t r a n d , E . a n d A . J . C o r d o n e , 1 9 7 1 . E x p l o r a t o r y
b o t t o m t r a w l i n g i n L a k e V i c t o r i a , A f r . J . t r a p ,
H y d r o b i o l . F i s h . , 1 , 1 3 - 2 3
G e e , J . M . ( 1 9 6 6 . N i l e p e r e h s t u d i e d , R e p . E . A f r .
F r e s h w a t e r , F i s h . R e s . O r g . , 1 9 6 5 : 5 6 - 6 2 .
H a m b ! y n , E . L . 1 9 6 2 . A n o t e o n L a k e R u d o l f ,
I b i d . , 1 9 6 1 : 4 6 - 4 7 .
H o l n e s s , A P . J . 1 9 6 9 . R e p o r t o n t h e e c h o s O l J n d i n g
d e p t h s u r v e .
2 2 n d J u l y - ;
D e p a r t m e n t
M a n n , M . J . 1 9
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